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(57) Abstract: 

PURPOSE: To surely reduce the carbon monoxide concn. 
in a hydrogen rich gaseous fuel and supplied to a fuel 
cell to less than 100ppm and to allow the cell to stably 
exhibit excellent power generating performance. 

CONSTITUTION: The oxidation reactors 38 and 40 
carrying a selective oxidation catalyst for 
preferentially activating the carbon monoxide oxidation 
reaction are connected on the upstream and downstream 
sides of a gaseous fuel flow. An appropriate amt. of air 
is introduced into the downstream oxidation reactor in 
accordance with the oxygen concn. in the upstream 
oxidation reactor detected by a sensor 45, and the 
reformed gas treated in the upstream oxidation reactor 
is reoxidized to reduce the carbon monoxide concn. in 
the gas. 
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(57) [Sffi] 

«P©-»k«J(Hi«*«ilEI=: 1 0 0 p pmBTtffld* 
WR»fbWKSr^rt-5 KfcSJ&B 3 8.4 0 




(2) 
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#x «f ©-BMISi»!*fc»RWKiMls!Sf*'t- 5 IMIsttBK** 

a^Stv^ff l *5<fctfS&2 ©lMl^j£ls#llW3jm;tf* 

1 <D{ft#^»#««S*U 1MB* 2 ©fMfc£D£«|5©±«l£ 

[If 2 ] tfflBff 1 ©MfefkKftapftogtSaueSr 

Kit <b;ft£ r t *W&k1rZ>mim. 1 o-iMk«*»* 

mm. 

fls^»©KJS*»t*s 5 ; i~20: l-ejfcsrfcfc 
W«£ 1-S W*=B 1 * fctt 2 ©-g^bftXIfefe&flt, 
[ft *=K 4 ] ** y y ^*«*Mf * «f» ©-1Mb** 

t mcmcMII* Sr^A bT— BMfciWIISrWM&K. 
iMblSt*-i-S IMfclMfeDflUB TTflMfcR* SriifT § -Brr 

SiSasJWT b r BWbJB^ t ft o fci^*jg7cS 

iltt * 6 J: 5 fc o fcfcfc* #r fc ftS£te8J#* t 

B&9i©iMn*Kwi 

[0 0 0 1 1 

[0 0 0 2] 
£&tfSSbV\ 

[0 0 0 3] rwfc&tc, vHS©£Wfc***fc 

f£/Btcfc»>*jtbT**y ??-*afcfr#;*££j*s*a 

*flt*«Sr«m*»fctU« bTfSit 3 - t tffirfcrfi/CV* 
5tfs, r.©*JfRj£-e»j£bT< 5-^ilcJ:ot 



ftttttttottKMK (Pt) *5tiLtl)Blfl©ttffi 
*ffiT3*Tb*5. Wfc:* ifi*FW»#JiSb-CV*.5i« 

[0004] * r gsjt»&iS«©afcJt;*f ;* f 

fc{fc*&i-5B*j&-CW:l 0 0 p pm*Wt'*-C{g^$-€r5 
i&Wtiilb 1tb Z.ttlfcffl¥- 3-276577 

A1203« «:^S*bT4S-Kfb«3Wft*a611«r18! 
[0 0 0 5] 

-iMk«3iiBMfcSJS©»tta**r4 100-200^ 

«5lf^fo-BMbftj|f»iS«r 1 0 0 p p m»Tfc:fla* S 

[000 6] -■Mb«*BMkR*o*:»t!:ak 

* (3S«) «P©S»tt, -«{b«*lfcflsR* (CO+1 
/202— C02) ©JttrB:J:oTW*S*t, RiKMA 
#*» £ ft « i: , ±efflJt*#K:38V fit ±flBttff&ktt 
±t\ *«si«:fc*jv^T4i*bfc-iiflsDi*is^a»t? 
*»**icji5BSlir-iMbR***4S*5R« (c 

02+H2^C0 + H20) aSffi&lftfcjl'frt-'S «t 5 tC 
30 ft£. #{c«m«lllt?©A«f^ftVN»d-{CH:, 

[0 0 0 7] ^©JKcSiScJltT^B&CfcftJ!:, 
RftiR*^ bTiB3M*©ifi«l«r-lMbft*Mf*S611© 
BWbtt«ta«P*©±««K:«IW* r: 1 1> %*. ?>^5 
as, r (4. »3M^©R3Ri^Kff^^ l f , ©^cXj: 

*WSWl!iSrt:i-*«:lW*fe*i«< *orsfe^±IHMli:*S 
fctfcft < , iaW*©*^{c J: 5 -Hfk«*©*>te fe-f 
**©»kRJ6 1 MfT-T 5 «> {-5feS^ * f ©** tH 
40 »£*i,-Cb*5o 
[0 0 0 8] 

[0 0 0 9] r©B«j«rarj*1-Sfc*>, 
y ^^^^^^©-iWliettXSrlWbKtSi-5-Rft 

50 ^WtiMISlJft56i-SSMfclWK*a»Sii5J(fl*sJ:W 



(3) 

3 

* b m&ttmii* zmifctzm i ©{ja^a^aa** 

ft, MSBS 2 ©!MlsR«l5©±j««lci4IWB« 1 ©IWfc 

<ban;tf**flw&i-a«f 2 ©f^^«#iftK£4vr*a 

[0010]»«L<ti, flfflEffi 1 OiWfcfiUSaBrt©* 

[0011] *l ©IMt»6«H:» «3pf3MtSM*»e>3i 

l 0 OHgci 0 0 ppmSS©fiiSIt*-e«U m 

2 ©«{ksjs«ri» ir i <omtg.i&&&mx ioo ~m 

1 0 0 p p mggi: &thtcteM&.&W.ltZ.$Cp p m©*HB; 

m 2 ©Kfb£D£:«B <£ 5 t> * # *«KS«B* fcTf 5 1> © "C 
fcrttuffcfefcv. »2©iWlsKiS:ajfcisit*R 20 

&a«P9»**s-*-ff s t s is i ©iwbKJsaKiswa t 

PMtfc, ***«Tl:: J: rfr 
©KHfc J: 9 , mi ©BWfcR*« i IS 2 ©BMbSJ&ff 

i:©S^Wittt5 : 1~2 0 : 1 ©ftfflttir 

[0 0 12] #»Wfc±5-Rfls*J«fc*>6rifc 

(4, y^fcMM*#**©-Wb(fc*«riWb**r 

-ffcsWJlf^ £#A Lr-«ffc«**Wl«jfc*ft:ISt*'r « 

^k®ij«©f^«T-c^kS^;^5ifT$*TMlB^^x 30 

«t»©-IMfc«*»«Sr««S*» WBiMbR**jlltTL 

xmmx* m#im * * o * k 

[0 0 13] 

HWfcifc*fc*Mt©±^fcKit feftSSJ 1 ©HWbR 
j£*Bfc*AS;H» »l©BMbfiD£«IJKfil*Sii5»Rifc 
tefcfefclfc «fc t) + ©-!Mis«*a*iMfcliJ* S fi 

Zo IWbE&citfTfcoivClR 1 ©RffcKJMBrt©** 40 

*»«»**t, S&i©l£te£^©«Wc*3^Ti*, ft 

«TiT^1'©-iMfcili*as*3HlcJ: 9 3i7E*ixr-BWbi« 

tt*ffc*iwb#j3»^ i 2 ©BMbRjsaufcaiAS 

mfc*-(M£«$;ft,.5o 
[0 0 14] 

*SIS^«v^cTO®jlfe§SSg«©V^xiN«^^^L 50 
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[0015] tf&n&mmw i o ©MHKat 1 2 

*9 J—Mfi9^9 2 2*»e>#>^2 4 fcJ: 9 3!A£fr 

«^«fflE«rJStt««*-CiPJB-*-5fc«>©b-^ 1 4*s 
Ktte>*vCV"S. fc*5, f^JS«_hSBtc#^$tt5t©T 

8*sii«Bj««2 0fc*s»t6*l<fcR*, afcftfiUEas.fca 1 

[0 0 16] &jTII#*^&6^y— ^J:*/*©^ 
(»frJtl : 1~1 : 4) tt^ >^ 2 8 J-itZSg 

SI 0©M-fkSPl 6tC2gA&*K KSWfcSBl 6KXM&. 

j^-LK^ASft-C, (CH30H (g) + H2 

O (g) -+3H2+C02) ££9**y yT-fettflfttf 

[0 0 17] ft*5, 9*9 2 8AOftdt»itSft « 
»r«-IMfc«*»*36it©±««*iJ:tf/**:r4T* 
«©»l^i^K*v^T**vPn«!ll&»JBl!:W*LT 

5o i©»-^fc«. »fr*{WIB»Sr?Mi#^3 2, 3 
4S'^bTf i &*PS{Ciljl$*fcm> ^>7*3 0tC«t?)^ 

i 6 \zm&i-z B 

[0018] ^«gp 1 8 \*&9tet&<Dn&teX'3b 9 , fc 
^x.«Cu/Zni>P>*^fttiim W»» * 

^y^. m^K£Q&m&mmmzmif£i%x 

v^<5. ^«Mffi^l±»B*W^KJ:orgfeJf««© 

Sttil«®ia^fcS 2 5 0~3 0 0"C{c(%J$$ix5. 5k 

!Mii©TTafeKfiDS*fi«tTdba*Hsaksi^i4* 
xxmm. (i%e«) ©-HMfc«*a j -&**tTVNS 0 

[0 0 19] &*Rj£fcJ:0^£ft;/t3fcft#*H:» 3c 
9KB 1 8a»feBWSt-*«fil6aJ2 Otc^A^H, SjAftk* 
©TT©->7 hSiS (C0+H20->H2 + C02) 

J: 9 -iWb«**»***t, 3fe«^f^ «p©-iWt:«*il 

giUOOO ppmgSI^-e«^5„ v-7 bSJ^ 
©S^aSlffiHtt 1 5 0 ~ 2 3 OXIXfo 10 . ^SBt?© 

xmut Lxmmmmtfxmm&frZo 

[0020] tetftto 2 0 |!l*srt hS*Srafcgfc)t 

■Mfc»S»3 8©Xf^*A-^=*— ^K3 7fc*A**t 

5 0 ^^EA^=*— ;vK3 7(c» N x/ny/uj't 
2 6^b©^>4^T^^7 p 4 l*3<t^Vw^4 2 Sr^- 



5 

[00 2 1] ±titmiHtBU&»3 8Kl-C«Ha*ttfc«© 
iWfcKJ&8§4 0©#;*jSA^:*:-/1'K3 9{c#A£ft 

So 

[0 0 2 2] ±ffilHIMbK£#3 8*5J:VT«flli6flsK 
£414 011, ^iA^ = ^vK3 7« 3 9t£$|&L 

mm t #&mz&m ztitcmmmmitzwiv s r. 

oTlUfiJcSftS. ifcSVMS, -o©ftig£;£«ft;©JlBlc 

So 

[0 0 2 3] Ml^ICIt Pt, Ru, Pd, Rh 

t$<D%&m&fflk(DA 1 2 0 3, Ti02, Si02§ 

fc«tv\ ±eiMis«fcttri, %<om*mm® aoo~2 

0 0*0 (£*5V^, HfcflsJBJlf*BWt«S*3Rj£ (CO 
+ l/202^C02) ^«fe»lcjS5ttft*-S©-0» & 

«3(f^ +©£#HWt#*«fcfr4M*s*« r. t #-e* 
<, -hSft<MS^kK£^3 8 iT«HOTMbRJfc*4 

[00 24] mkRl&&3 8, 4 OtC&ttSfrSP;! fc 

(ct&#i-^<&*p-rsfc«>i£, ^t^j-w^©?^^ 

A£ftSo LTf^^;!K-?r©ftilteIc©t>©£^ 
S-ta*-etS#, Mi£©,£5{c, r*tf>#j£i LT? 
2 8 ft©;*./;*:?/' — /H&^IKSrflJl^S'fe©* U 

^1^3 2, 3 4*frvx%iMm\cmAv. ismm 

itm 6tc«^S<fc5K#t/&LTfc<};v\ > r©«fc5»c 

m&m&tbm t vxmtR^ 3 8, 40 <o^mm &m 

S ^.SffiA^tt^ * ft So 
[0 0 2 5] ±«E«IWfcRjS#3 8fctt, l*3g|5©&iiil!l 
ft«:*Wi-*SHU»«-fe>f-4 5*SKItfe*t*. 
±«MMWbJ0S#3 8i8J:t5T*«IMfcS«#4 Otett 
^rft^ftrtgCSS^tlii-SaS-feV-^4 6, 4 7*Sf8: 

[0 0 2 6] ±«M8BWbRJ&*3 8i8£tfT«Efll!MfcE 

j&sa* ioo ppm*icffi«*ti,fc3i[i^^ii, tm 

*W *s <fc V t - J: 9 fc &M&» 4 8 K*IA $ ftfc 

B^ffi^7-flMm!«m«tt 5 0 ©*»« (-) 
#t*&$ftSo *p»#4 8jc*sv^rgkK^*?&sp*ix* 
i*fo!jna£*uS©-c, Millies 0~i 0 Otof 

aff»ffl««fc«»six, fro, mmv.mz.*.ttmn& 



(4) W8-1 3 37 0 2 
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<k® (+) teMflMbJWtf* 4: tToafttfxTa^v 

yt2 6*^«SM. 

[0 0 2 7] El 2 5 «E*t+3 6(CiS5fe® 

#*Sfc», Bfc*««-fe^4 5lcJ:*±«E«BMb»a» 

3 8l^(D^JgS, *3iWaS-fe'V-^4 6, 4 7\ZX?> 

mtfu&& 3 8, 40 f^(omm^i- ; tin^<D^mm 

-ttt, 3yho-75 2(cA^)$ttSo 
[0 0 2 8] =>Vho-7 5 2l*, |tfbK£#3 8, 4 
10 0 rt®ffi£#MMkttffi®«ttS£tt ( 1 0 0 ~ 2 0 0 

t) W±^#jfib/cr t^m^-fe^4 6, 4 7H© 
^l±J«-f-e^lP>ftfct#, ^^^^3 2, 34*>6>© 

«fc 5 ic©J«-rSo 

[0 0 2 9] ife3yhn-752li > $ftl;tf-3 6 (£<fc 
3 8 ©# *J»A<e=i*-* K 3 7 (C^A 

^4 2tf>Ma£f8&i-So 
20 [0 0 3 0] IlC='yhp-7 5 2|j; > K^jSgtyf 

4 5 K «fc 9 &tti S*vfc±flMBIMbR*»3 8 rtO^Stg 
gJOfcCT, ®jE*cO^*STj5it«!lK'fkS^4 0 0^ 
*igA^-*-^K3 9K2gA£*tS«fc5f-, ^TjJO 
7*4 3*^cDSfctiJfl:43J;^VW7'4 4 0PSa[?SrfSS-r 

So 

[ 0 0 3 1 ] HExfeLfc X 5 *KE»«©-BWfc«*BSf 
££Att±*Mll&{bK£#3 8 fcT*«BWtRJ&*4 0 

iS:B^J^i^LT«^$ftTV^Sd5, r©J;5^-K 
<fc 0 * SrAQiai-S r. i i !J , 
30 5fe«^*©-^k^J@Attia3 ^$ftS<t 5 tcSE 

^-rs. 

[0032] i-^to*,, MmgfcffSiiil i o *mfcs*£© 

CfcaljE* (fci:itf0 2/CO=l. 0 
~3. 0) ©ffi»fc*K-BWk«*IS^t611©±««K 
^bR««3 8(c^A$ftT^kto^(cJ:S^-fkS^:* s Ji 

fts (ff«A) o bi»u4*?>, mt%.j&<Dmn\c£o 

TS»A*^fcS*«f»©»«*tH»**U ±fE^kS£<t 
40 9 fctfL5ftW#**©**l-<fcSM7nK/£ (CO 2 + 
H2-^CO + H2 0) #Sttfl:S*L, KK^f^fo-ar* 
-!Wb«*»«H:±*fc<Ei"6 («*B) . o*9, ± 
mWSkftRJ&Kt 3 8 ©rtffl-Ctt, ^K^f^ Qn-WtttM 

i"So 

[00 3 3] ©:K^^I4^V>t?T}iftffl!l^kS^4 0 {C 
«A$ftS^, ±jiffi«»bR««3 8rt©g»{«flE39J* 
V-^4 5(Cj:i9^til$ft, Ki»f»*lCJSCfcaiE*© 

50 SiSiV^A'^ 4 4 *^LTT«E«l»YfcRJ«»4 
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saawbBSi*s*v, itppmoi/^Hcim-tft 

[0 0 3 4 J 

&®;</*©flt*v;trip]±«cfl!l t T««fc tKW 
X8£*fl&£ 1 0 0 p p m*«N tRvrttfcp p 
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[ii3] -g£^3ii&*s«©rt^:fctt5ft«#** 

© - IMb«*ailE ©^-fb^flg Sr^i- ^ y 7 1? *> 5 . 

io jRmofcffSiit 

2 6 ^TjKVT' 

2 8 mten?>? 

3 6 &fC#*«t«i- 

3 8 

4 0 T«tftiJ^5ii&J£$& 
4 1,43 i7*V/ 
4 2, 44 

4 5 K^SgS-fe-^f- 

5 0 Jj&ttWllL 
52 nVhn— 5 
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,46 
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